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Various systems, methods, and computer programs embod 
ied in a computer-readable medium for print ful?llment in a 
print facility having a central print orchestrator and a plu 
rality of print sub-processes, Where each print sub-process 
implements a partial print ful?llment of a print job. In this 
respect, a job ticket that describes the characteristics of a 
?nished document is modi?ed to include a print process 
Work?oW and print sub-process Work?oWs. The print pro 
cessor Work?oW directs the routing of the job ticket to print 
sub-processes and the print sub-process Work?oWs direct a 
partial print ful?llment of the ?nished document in a print 

G06F 17/00 sub-process. 

Central Print Orchestrator 1g 

Sangroniz et al. 

ASSIGNMENT FOR PRINT FULFILLMENT 
OF PRINT JOBS 

Jody L. Terrill, Boise, ID (US) 

Correspondence Address: 
HEWLETT PACKARD COMPANY 
P O BOX 272400, 3404 E. HARMONY ROAD 
INTELLECTUAL PROPERTY 
ADMINISTRATION 
FORT COLLINS, CO 80527-2400 (US) 

10/652,408 

Aug. 29, 2003 

Publication Classi?cation 

(19) United States 
(12) Patent Application 

(54) DISTRIBUTED AUTOMATED WORKFLOW 

(76) Inventors: James M. Sangroniz, Boise, ID (US); 

(21) Appl. No.: 

(22) Filed: 

(51) Int. c1.7 

?lll l l l l l | I I I l l l l l l I I | I I l \ l l I I | l I l I I I l II_ 

__III I I l I I l I l l l 1 l I l l l I li- _ 

__1. l I l l l | ||_ _ _ 
_I _ _ _ 

_ a _ _ ___ 9 9 9 

w l ._ ._ 

0 Ll \ 

l?? Hlll__ .WSM1 .WSH1 .muSM1 
8mg _ U58) U59) use) C S 

moa?Allll Swims. Swmmw Swmkw e4 w 
@ww1|||||_ mmmm mmmm mmwm .... .. .we .wi 

l||| .l .H U r U MM ll|___ PPFW. PPFqVw mm b1. 

0 

p .1 6 S a s a S ___ w 1 1 
a ___ A. a a 

___ C C C 

t ___ m %t m wt m at 
Mme ___ P mm P mm P mm t3 5 

i _ . _ e t 

mml ___ w mme m wme 0.. m mm... so; 
___ s P m6 S P m6 S P m6 3 6 NW8 A .mwg3 Al... h_.wg3_K.:: hwwgi .HWEA. r0.m ___ t. 0n1 1 CD1 I 0n1 6 r1. 

t? H u? n U? n U? (a 6 

wkn?v ___ .? SuME .? SumE SWE .?bm cmE ___ Pmo PM0 me one 
W MW WW MW 

___ ___ ___ ___ ___ ___ ___ ___ ___ 
_ 

__l 

103 



Patent Application Publication Mar. 3, 2005 Sheet 1 0f 4 US 2005/0050466 A1 

a 
AwwcmEsooo I uoEca 

mlon % m3 

SCEmEEV ‘ll Austin; All Amcmwmmooi Ecméav A 
wwwuoibsw Era $805-95 Era wwmooibsw 2.5 > H > _ _ _ _ _ _ 

u n _ a _ _| |||||||| l | 655220 |||||||| | | |_ 25 E28 

a 25%“. 25 

EH 6%; n2. 





Patent Application Publication Mar. 3, 2005 Sheet 3 0f 4 

Subordinate 
Work?ow Assmt 

Engine 
1i 

US 2005/0050466 A1 

Work?ow Assmt 
Engine 
M 

A 

Subordinate Subordinate 
Work?ow Assmt Work?ow Assmt 

Engine . ' ' Engine 
l5_6 155. 

FIG. 3 



Patent Application Publication Mar. 3, 2005 Sheet 4 0f 4 US 2005/0050466 A1 

61-11 Operating System @ FIG I 4 
Central Print Orchestrator 

m 
Input Queue 1S3 

Central Print Work?ow 
Processor Assmt Engine 12g 1033 

—17—3 Central Print Work?ow 
Manager 1Q 

Central Server 15o 

Memorygj? 

N M k Processor Operating System __2g 
8 or 23 Criteria Set Database 43 
l6_9_ ‘ -— 

Job Spec Database 1___ 

t‘ 219 
< t r i > 

Print Sub-Process 10 

CPU Memory @ 

15; Operating System A)_ Print Sub_ 

lnput Queue 3g; Process 

Processor Print Sub-Process —’ gugtl'ment 
BB Work?ow ligzmt Engine y 1251(8) 

<$r iv 



US 2005/0050466 A1 

DISTRIBUTED AUTOMATED WORKFLOW 
ASSIGNMENT FOR PRINT FULFILLMENT OF 

PRINT .I OBS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to co-pending US. 
patent application entitled “AUTOMATED WORKFLOW 
ASSIGNMENT TO PRINT JOBS,” ?led on Mar. 24, 2003, 
and assigned Ser. No. 10/395,795. 

BACKGROUND 

[0002] The Internet and other networks have made it 
possible for individuals to submit print jobs to print shops 
for printing. It is noW possible to transmit print jobs directly 
to print shops that can then print the documents and supply 
them to the sender for a fee. Such print jobs may include a 
job ticket that speci?es particular characteristics about the 
document to be printed. Job tickets may be expressed, for 
example, using a Job De?nition Format (JDF) that provides 
a standard for the expression of job tickets. Unfortunately, 
the print Work?oW is not typically included in such job 
tickets as every print shop may have unique print production 
facilities. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] The invention can be understood With reference to 
the folloWing draWings. The components in the draWings are 
not necessarily to scale. Also, in the draWings, like reference 
numerals designate corresponding parts throughout the sev 
eral vieWs. 

[0004] FIG. 1 is a block diagram of a print facility 
according to an embodiment of the present invention; 

[0005] FIG. 2 is a second block diagram of the print 
facility of FIG. 1 that further illustrates a central print 
orchestrator and print sub-processes of FIG. 1 according to 
an embodiment of the present invention; 

[0006] FIG. 3 is a block diagram of a chained arrangement 
of subordinate Work?oW assignment engines that perform 
the tasks associated With a single Work?oW assignment 
engine of FIG. 2; and 

[0007] FIG. 4 is a schematic diagram of one example of 
the print facility of FIG. 2 according to an embodiment of 
the present invention. 

DETAILED DESCRIPTION 

[0008] With reference to FIG. 1, shoWn is a block diagram 
of a print facility 103 according to an embodiment of the 
present invention. The print facility 103 may be, for 
example, a facility such as print shop that is localiZed in one 
location or a distributed facility that is embodied in a number 
of locations or buildings scattered across a large geographi 
cal area. The print facility 103 includes a number of print 
sub-processes 106 such as, for example, pre-print process 
ing, printing, ?nishing, and other processes performed in 
printing or otherWise producing documents in a print facility 
103. Examples of pre-print processing can include color 
correction to achieve a desired visual result, imposition 
involving laying out pages and/or adding marks to pages, 
and/or format conversion to convert a document from one 
format to another (i.e. PDF to PostScript). Other examples 
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may include proo?ng of documents by creation of a physical 
or electronic proof to verify intended results, screening such 
as a process of half-tone screening, trapping involving 
modifying ?les to compensate for offset issues on certain 
printing presses, or Raster Image Processing (RIPping) 
Which involves interpreting and rendering documents to 
create graphical output. Examples of printing processes may 
include conventional printing such as printing from a physi 
cal master like traditional offset printing, digital printing 
Which involves printing directly from digital information 
and eliminates extra mediums such as a printing plate, or 
integrated digital printing that may combine traditional 
pre-press and post-press processes into the printing process. 
Also, post press or ?nishing processes or operations in a 
print facility 103 can include binding pages together in 
various formats such as coil, binder, stitched, or tape bind 
ing, cutting printing sheets such as cutting press sheets to 
?nished product dimensions, folding ?nished sheets into an 
appropriate product type (eg a brochure), inserting addi 
tional material into the print product such as page separators, 
and/or laminating such as bonding a plastic ?lm to one or 
both sides of printed pages. In addition, other print sub 
processes 106 may include approval of documents (either 
interim or ?nal approvals), delivery (of proof and ?nal), 
and/or packing such as delivery to a next process or ?nal 
delivery. In addition, it is possible that various print sub 
processes 106 described above may fall into more than one 
of the categories described above (i.e. pre-printing, printing, 
and post-printing/?nishing). Thus, a print sub-process 106 is 
de?ned here as print functions or operations that are grouped 
according to their relative stage or position in a complete 
print process. 
[0009] The print facility 103 also includes one or more 
central print orchestrators 109 that control a How of a print 
job through the print sub-processes 106. In this respect, a job 
ticket 113 is received in the print facility 103 from a client 
(not shoWn). The job ticket 113 describes a number of 
characteristics of a ?nished document that is associated With 
the print job. In this respect, the job ticket 113 may be 
expressed in an appropriate language such as, for example, 
extensible markup language (XML) or other language. In 
this respect, the job tickets 153 may conform to the JDF 
Speci?cation, Release 1.1, Revision A, copyright 2000 
2002, as published by the CIP4 (International Cooperation 
for Integration of Processes in Prepress, Press, and Post 
press). The central print orchestrator 109 examines the job 
ticket 113 and determines Which one or more of the print 
sub-processes 106 are necessary to accomplish the complete 
print ful?llment of the print job, thereby creating the printed 
documents 116. Thereafter, the central print orchestrator 109 
automatically routes the job ticket to the one or more print 
sub-processes 106 to accomplish the complete print ful?ll 
ment of the print job as Will be discussed in greater detail 
beloW. In this respect, the complete print ful?llment of the 
print job involves the completion of all print tasks necessary 
to produce the ?nal product including all print sub-processes 
as described above. Thus, the central print orchestrator 109 
and the print sub-processes 106 make up an automated print 
ful?llment system operating Within a particular print facility 
103. 

[0010] With reference to FIG. 2, shoWn is a block diagram 
of the print facility 103 according to an embodiment of the 
present invention. In this respect, the print facility 103 
includes the central print orchestrator 109 and a number of 
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print sub-processes 106. The central print orchestrator 109 
includes an input queue 123, a central print Work?oW 
assignment engine 126, and a central print Work?oW man 
ager 129. Similarly, each of the print sub-processes 106 
includes an input queue 133, a print sub-process Work?oW 
assignment engine 136, and one or more print sub-process 
ful?llment systems 139. The print facility 103 also includes 
a criteria set database 143 Within Which is stored a number 
of criteria sets 146. The criteria sets 146 are employed to 
determine hoW the job ticket 113 is to be modi?ed to include 
print process Work?oWs and sub-print process Work?oWs as 
Will be discussed. Also, the print facility 103 includes a job 
speci?cation database 149 Within Which are stored a number 
of job speci?cations 153. Each of the job speci?cations 153 
include information that describes a particular print process 
Work?oW or print sub-process Work?oW that is included or 
merged With the job ticket 113 When the job ticket 113 is 
modi?ed as Will be described in greater detail beloW. As an 
alternative, the print facility 103 may include a number of 
criteria set databases 143 and a number of job speci?cation 
databases 149 such that the central print orchestrator 109 
and each print sub-process 106 includes their oWn criteria 
set and job speci?cation databases 143 and 149. 

[0011] Next the operation of the print facility 103 is 
described in detail. To begin, a job ticket 113 is received 
from a client, for example, through a netWork or from a 
computer-readable medium such as a portable data storage 
device, etc. The job ticket 113 is associated With a print job 
and describes a number of characteristics of a ?nished 
document that is to be printed. The actual document that is 
to be printed may accompany the job ticket 113 in digital 
form or a reference to the actual document stored in an 
appropriate server or computer system on a netWork may be 
included in the job ticket 113. Alternatively, the actual 
document may be associated With the job ticket 113 in some 
other manner. 

[0012] When the job ticket 113 is ?rst received, it is stored 
in the input queue 123 to Wait for further processing along 
With other job tickets 113 previously received. The central 
print Work?oW assignment engine 126 then obtains the job 
ticket 113 from the input queue 123. The central print 
Work?oW assignment engine 126 performs the task of auto 
matically modifying the job ticket 113 in the central print 
orchestrator 109 to include a print process Work?oW. The 
print process Work?oW routes the job ticket 113 to one or 
more print sub-processes 106. The combination of the 
operations performed in each of the print sub-processes 106 
as outlined in the print process Work?oW results in the 
complete print ful?llment of the print job in that the print 
documents 116 are completely produced as speci?ed by the 
job ticket 113. 

[0013] In order to modify the job ticket 113, the central 
print Work?oW assignment engine 126 compares prede?ned 
ones of the criteria sets 146 in the criteria set database 143 
With the content of the job ticket 113. In this respect, 
prede?ned ones of the criteria sets 146 are associated With 
the central print Work?oW assignment engine 126. LikeWise, 
a number of criteria sets 146 are also uniquely associated 
With each of the print sub-process Work?oW assignment 
engine 136. Thus, each of the criteria sets 146 include, for 
example, an assignment engine identi?er that uniquely asso 
ciates each criteria set 146 With one of the Work?oW 
assignment engines 126 or 136. 
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[0014] Associated With each criteria set 146 is a corre 
sponding job speci?cation 153. In this respect, each job 
speci?cation 153 may include a criteria set identi?er that 
associates the job speci?cation 153 With a corresponding 
criteria set 146. The central print Work?oW assignment 
engine 126 compares each of its associated criteria sets 146 
With various content items in the job ticket 113. The criteria 
sets 146 may be compared With the job ticket 113 in a 
prede?ned order. When the content of the job ticket 113 
matches the criteria expressed in a particular criteria set 146, 
then the central print Work?oW assignment engine 126 
obtains the job speci?cation 153 that is associated With the 
criteria set 146 from the job speci?cation database 149. In 
addition, various ones of the criteria sets 146 may include 
criteria directed to a current state or environment of the print 
facility 103. For example, criteria may examine various 
factors such as Whether various print queues are too full, 
Whether Work?oW congestion exists in various ones of the 
print sub-processes 106, or other such factors. As such, the 
corresponding job speci?cations 153 may express a print 
process Work?oW or print sub-process Work?oW that is 
related to the state of the print facility 103 as Well as the 
content of the job ticket 113. 

[0015] Once the associated job speci?cation 153 is iden 
ti?ed, the central print Work?oW assignment engine 126 
merges or otherWise includes the print process Work?oW 
from the job speci?cation 153 into the job ticket 113. For a 
more detailed discussion of the operations involved in 
merging or otherWise including the print process Work?oW 
from a respective job speci?cation 153 into the job ticket 
113, reference is made to co-pending US. patent application 
entitled “Automated Work?oW Assignment to Print Jobs” 
?led on Mar. 24, 2003 and assigned Ser. No. 10/395,795 
Which is incorporated herein by reference in its entirety. 

[0016] Once the job ticket 113 has been modi?ed to 
include the appropriate print process Work?oW as described 
above, the central print Work?oW assignment engine 126 
relays the job ticket 113 to the central print Work?oW 
manager 129. The central print Work?oW manager 129 then 
interfaces With each of the print sub-processes 106 to 
automatically route the job ticket 113 to one or more print 
sub-processes as directed by to the print process Work?oW. 
The central print Work?oW manager 129 routes the job ticket 
113 to each print sub-process 106 consecutively according to 
an order indicated in the print process Work?oW. When 
routing the job ticket 113 to a respective one of the print 
sub-processes 106, the central print Work?oW manager 129 
places the job ticket 113 into the input queue 133 associated 
With the respective one of the print sub-processes 106. When 
placed into one of the input queues 133, the job ticket 113 
does not include the print sub-process Work?oW necessary to 
accomplish the partial print ful?llment Within the respective 
print sub-process 106. When the various operations neces 
sary to perform the partial print ful?llment have taken place 
in the respective one of the print sub-processes 106, the job 
ticket 113 is returned to the central print Work?oW manager 
129 that further routes the job ticket 113 to other print 
sub-processes 106 to accomplish the complete print ful?ll 
ment of the print job in a like manner. Thus, the print process 
Work?oW directs the routing of the job ticket 113 to one or 
more of the print sub-processes 106 to effect the complete 
print ful?llment of the print job. In this respect, each of the 
print sub-processes performs or accomplishes a partial print 
ful?llment of the print job. 
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[0017] After a job ticket 113 is placed in an input queue 
133 of a respective one of the print sub-processes 106, it 
Waits to be processed by the corresponding print sub-process 
Work?oW assignment engine 136. When appropriate, the 
print sub-process Work?oW assignment engine 136 obtains 
the job ticket 113 from the input queue 133 and proceeds to 
automatically modify the job ticket to include a print-sub 
process that directs the implementation of a partial print 
ful?llment of the print job in the corresponding print sub 
process 106. In this respect, the print sub-process Work?oW 
assignment engine 136 compares a number of criteria sets 
146 that are uniquely associated With the print sub-process 
Work?oW assignment engine 136 to the job ticket 113 in a 
manner similar to that described above With reference to the 
central print Work?oW assignment engine 126. In this 
respect, once one of the criteria sets 146 that includes criteria 
that matches the content of the job ticket 113 is identi?ed, 
then the job speci?cation 153 that corresponds to the match 
ing criteria set 146 is obtained from the job speci?cation 
database 149. 

[0018] Thereafter, the print sub-process Work?oW 
expressed in the job speci?cation 153 is merged into or 
otherWise included in the job ticket 113. In this respect, the 
operation of each of the print sub-process Work?oW assign 
ment engines 136 is similar or identical to the operation of 
the central print Work?oW assignment engine 126. In this 
manner, a more detailed discussion of the operations 
involved in merging or otherWise including a print sub 
process Work?oW from a respective job speci?cation 153 
into the job ticket 113, reference is made once again to 
co-pending US. patent application entitled “Automated 
Work?oW Assignment to Print Jobs” ?led on Mar. 24, 2003 
and assigned Ser. No. 10/395,795 Which is incorporated 
herein by reference in its entirety. 

[0019] In a typical situation, the merging or inclusion of 
the print sub-process Work?oW into the job ticket 113 
generally involves modifying a speci?c portion of the job 
ticket 113. This is because in the typical situation, only a 
portion of the content of the job ticket 113 is relevant to the 
operations and/or tasks undertaken in a respective one of the 
print sub-processes 106. As stated above, the print sub 
process Work?oW directs the implementation of the partial 
print ful?llment Within the respective print sub-process 106. 
In particular, the print sub-process Work?oW is interpreted 
by one or more print sub-process ful?llment systems 139 
associated With the respective print sub-process 106 that 
proceed to automatically perform the various operations and 
tasks necessary to achieve the partial print ful?llment Within 
the respective print sub-process 106. 

[0020] Once the print sub-process Work?oW is merged 
into or otherWise included in the job ticket 113, then the 
respective print sub-process Work?oW assignment engine 
136 hands the job ticket 113 off to the respective print 
sub-process ful?llment systems 139 to effect the implemen 
tation of the partial print ful?llment in the print sub-process 
as directed by the print sub-process Work?oW. In this 
respect, the print sub-process ful?llment systems 139 may 
access an actual document(s) associated With the job ticket 
113 expressed in digital form in order to perform various 
printing operations. Alternatively, the various operations or 
tasks associated With a respective print sub-process may 
involve further processing of printed documents such as 
Would be the case With ?nishing operations, etc. 
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[0021] The central print Work?oW manager 129 of the 
central print orchestrator 109 is con?gured for easy addition 
of print sub-processes 106. Speci?cally, to add a print 
sub-process 106 to a print facility 103, the central print 
Work?oW manager 129 need only be modi?ed to include an 
interface With the additional print sub-process 106. Speci? 
cally, the interface may include a netWork location of the 
appropriate input queue 133 associated With the neW print 
sub-process 106. Also, one or more criteria sets 146 and their 
corresponding job speci?cations 153 need to be created and 
added to the criteria set database 143 and the job speci?ca 
tion database 149. According to one aspect of the present 
invention, the logical operation of the print sub-process 
Work?oW assignment engines 136 and the central print 
Work?oW assignment engine 126 are identical or are sub 
stantially identical. Consequently, there is no need to gen 
erate neW ones of the print sub-process Work?oW assign 
ment engines 136 to add a neW print sub-process 106 to a 
print facility. HoWever, the print sub-process ful?llment 
systems 139 are generally unique to the respective print 
sub-process 106 and re?ect the printing capabilities of a 
particular print facility 103. 

[0022] Also, it may be possible that a print sub-process 
Work?oW assignment engine 136 modify the job ticket 113 
in a manner similar to the central print Work?oW assignment 
engine 126 Where the print sub-process Work?oW included 
in the job ticket 113 directs a sub-process print Work?oW 
manager 129 to route the job ticket 113 to further sub 
processes 106. In this manner, the print process ful?llment 
systems 139 may be organiZed according to a hierarchy of 
print functions. Thus, the printing capabilities and other 
operational aspects of a particular print facility may be 
distributed among many more print sub-processes 106. 

[0023] With reference to FIG. 3, shoWn is a block diagram 
that illustrates a distributed nature of either the central print 
Work?oW assignment engine 126 or the print sub-process 
Work?oW assignment engine 136 according to an embodi 
ment of the present invention. In this respect, either the 
operation of either the central print Work?oW assignment 
engine 126 or any one of the print sub-process Work?oW 
assignment engines 136 may be implemented by chaining a 
number of subordinate Work?oW assignment engines 156 
together in succession, Where each subordinate Work?oW 
assignment engine 156 performs the task of altering the job 
ticket 113 to merge or otherWise include a portion of the 
print process Work?oW or the print sub-process Work?oW 
into the job ticket 113. In this respect, each of the subordi 
nate Work?oW assignment engines 156 may be identical to 
the Work?oW assignment engines 126/136, but may employ 
different ones of the criteria sets 146 and their associated job 
speci?cation 153. In this respect, the tasks performed by 
each of the subordinate Work?oW assignment engines 156 in 
including Work?oW information into the job ticket 113 is 
localiZed in such a manner that the corresponding criteria 
sets 146 and job speci?cations 153 are much more simple to 
create. 

[0024] The distributed manner of the printing capabilities 
and other operational aspects of a particular print facility as 
discussed above With reference to FIGS. 2 and 3 provides 
a signi?cant advantage in that the criteria sets 146 and the 
job speci?cations 153 are smaller and more simple to create, 
thereby providing an automated print ful?llment system that 
can be easily customiZed for any print facility 103. This is 
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because the central print orchestrator 109 and the various 
print sub-processes 106 are independent from each other 
and, thus, the need only be as complex as is necessary to 
accomplish the speci?c tasks and/or operations With Which 
they are presented. Also, the automated print ful?llment 
system can be easily modi?ed or expanded to accommodate 
future growth, etc. 

[0025] In addition, the central print Work?oW assignment 
engine 126 is con?gurable to specify the input queue 123 
from Which the job tickets 113 are to be obtained from and 
to specify that the central print Work?oW manager 129 is 
Where job tickets 113 altered by the central print Work?oW 
assignment engine 126 are to be transferred. Similarly, each 
of the print sub-process Work?oW assignment engines 136 
are con?gurable to specify the respective input queue 133 
from Which the job tickets 113 are to be obtained from and 
to specify the respective print sub-process ful?llment sys 
tems 139 to Which job tickets 113 altered by the print 
sub-process Work?oW assignment engines 136 are to be 
transferred. In this respect, the central print Work?oW 
assignment engine 126 and each of the print sub-process 
Work?oW assignment engines 136 are replaceable by alter 
nate or updated Work?oW assignment engines. 

[0026] Referring next to FIG. 4, shoWn is a block diagram 
that illustrates one example of a print facility 103a according 
to an embodiment of the present invention. Speci?cally, the 
print facility 103a includes central processing units (CPUS) 
160 and 163 as Well as a central server 166. Each of the 
CPUs 160, 163 and the central server 166 are coupled to a 
netWork 169. In this respect, the netWork 169 may be, for 
example, The netWork 169 may comprise, for example, the 
Internet, intranets, Wide area netWorks (WANs), local area 
netWorks, Wireless netWorks, or other suitable netWorks, 
etc., or any combination of tWo or more such netWorks. The 
netWork 169 facilitates data communication betWeen any 
tWo components on any one of the CPUs 160, 163 and the 
central server 166 as can be appreciated by those With 
ordinary skill in the art. The CPU 163 is a portion of the print 
sub-process 106 in that it is employed to execute various 
components stored therein as Will be discussed. 

[0027] The CPU 160 includes a processor circuit having a 
processor 173 and a memory 176, both of Which are coupled 
to a local interface 179. In this respect, the local interface 
179 may be, for example, a data bus With an accompanying 
control/address bus as can be appreciated by those With 
ordinary skill in the art. In this respect, the CPU 160 may be 
contained, for example, in a computer system or other 
system With like capability. 

[0028] Stored in the memory 176 and executable by the 
processor 173 is an operating system 183 and the central 
print orchestrator 109. In this respect, the central print 
orchestrator 109 includes the input queue 133, the central 
print Work?oW assignment engine 126, and the central print 
Work?oW manager 129. In addition, other components may 
be stored in the memory 176 and executable by the processor 
173 beyond those described herein. 

[0029] The CPU 163 includes a processor circuit having a 
processor 193 and a memory 196, both of Which are coupled 
to a local interface 199. In this respect, the local interface 
199 may be, for example, a data bus With an accompanying 
control/address bus as can be appreciated by those With 
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ordinary skill in the art. In this respect, the CPU 163 may be 
contained, for example, in a computer system or other 
system With like capability. 

[0030] Stored in the memory 196 and executable by the 
processor 193 is an operating system 203, an input queue 
133, and a print sub-process Work?oW assignment engine 
136. In addition, other components may be stored in the 
memory 196 and executable by the processor 193 beyond 
those described herein. The print sub-process Work?oW 
assignment engine 136 communicates With the print sub 
process ful?llment system(s) 139 as is needed to implement 
the partial print ful?llment of the printed documents 116. 

[0031] The central server 166 includes a processor circuit 
having a processor 213 and a memory 216, both of Which are 
coupled to a local interface 219. In this respect, the local 
interface 219 may be, for example, a data bus With an 
accompanying control/address bus as can be appreciated by 
those With ordinary skill in the art. In this respect, the CPU 
166 may be contained, for example, in a computer system or 
other system With like capability. 

[0032] Stored in the memory 216 and executable by the 
processor 213 is an operating system 223, the criteria set 
database 143, and the job speci?cation database 149. In 
addition, other components may be stored in the memory 
216 and executable by the processor 213 beyond those 
described herein. In addition, other components may be 
stored in the memory 216 that are executed by the processor 
213 that facilitate the transfer of criteria sets 146 and job 
speci?cations 153 from the criteria set database 143 and the 
job speci?cation database 149 to the central print Work?oW 
assignment engine 126 and/or the print sub-process Work 
How assignment engine 136 as requested. 

[0033] In addition, the various components described With 
reference to FIGS. 2 and 3 may be implemented in a 
con?guration that differs from that described With reference 
to FIG. 4. For example, components that are executed in the 
CPU 163 may be executed on the CPU 160 in addition to 
those shoWn in the memory 176. Also, the criteria set 
database 143 and the job speci?cation database 149 may be 
distributed among the central print orchestrator 109 and the 
print sub-processes 106, etc. 

[0034] A number of softWare components are stored in the 
memories 176, 196, 216 and are executable by the respective 
processors 173, 193, 213. In this respect, the term “execut 
able” means a program ?le that is in a form that can 

ultimately be run by a respective processor 173, 193, 213. 
Examples of executable programs may be, for example, a 
compiled program that can be translated into machine code 
in a format that can be loaded into a random access portion 
of the memories 176, 196, 216 and run by the respective 
processors 173, 193, 213, or source code that may be 
expressed in proper format such as object code that is 
capable of being loaded into a random access portion of the 
respective memory 176, 196, 216 and executed by the 
respective processor 173, 193, 213, etc. An executable 
program may be stored in any portion or component of a 
respective memory 176, 196, 216 including, for example, 
random access memory, read-only memory, a hard drive, 
compact disk (CD), ?oppy disk, or other memory compo 
nents. 

[0035] Each of the memories 176, 196, 216 are de?ned 
herein as both volatile and nonvolatile memory and data 
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storage components. Volatile components are those that do 
not retain data values upon loss of poWer. Nonvolatile 
components are those that retain data upon a loss of poWer. 
Thus, each of the memories 176, 196, 216 may comprise, for 
example, random access memory (RAM), read-only 
memory (ROM), hard disk drives, ?oppy disks accessed via 
an associated ?oppy disk drive, compact discs accessed via 
a compact disc drive, magnetic tapes accessed via an appro 
priate tape drive, and/or other memory components, or a 
combination of any tWo or more of these memory compo 
nents. In addition, the RAM may comprise, for example, 
static random access memory (SRAM), dynamic random 
access memory (DRAM), or magnetic random access 
memory (MRAM) and other such devices. The ROM may 
comprise, for example, a programmable read-only memory 
(PROM), an erasable programmable read-only memory 
(EPROM), an electrically erasable programmable read-only 
memory (EEPROM), or other like memory device. 

[0036] Also, each of the processors 173, 193, 213 may 
represent multiple processors and each of the memories 176, 
196, 216 may represent multiple memories that operate in 
parallel processing circuits, respectively. In such a case, each 
of the local interfaces 179, 199, 219 may be an appropriate 
netWork that facilitates communication betWeen any tWo of 
the multiple processors, betWeen any processor and any of 
the memories, or betWeen any tWo of the memories, etc. The 
processors 173, 193, 213 may be of electrical or optical 
construction, or of some other construction as can be appre 
ciated by those With ordinary skill in the art. 

[0037] The operating systems 183, 203, 223 are executed 
to control the allocation and usage of hardWare resources 
such as the memory, processing time and peripheral devices 
in the CPUs 160, 163, and the central server 166. In this 
manner, the operating systems 183, 203, 223 serve as the 
foundation on Which applications depend as is generally 
knoWn by those With ordinary skill in the art. 

[0038] Although the central print Work?oW assignment 
engine 126, the central print Work?oW manager 129, the 
print sub-process Work?oW assignment engine 136, and 
other components are described as being embodied in soft 
Ware or code executed by general purpose hardWare as 
discussed above, as an alternative each such component may 
also be embodied in dedicated hardWare or a combination of 
softWare/general purpose hardWare and dedicated hardWare. 
If embodied in dedicated hardWare, each component can be 
implemented as a circuit or state machine that employs any 
one of or a combination of a number of technologies. These 
technologies may include, but are not limited to, discrete 
logic circuits having logic gates for implementing various 
logic functions upon an application of one or more data 
signals, application speci?c integrated circuits having appro 
priate logic gates, programmable gate arrays (PGA), ?eld 
programmable gate arrays (FPGA), or other components, 
etc. Such technologies are generally Well knoWn by those 
skilled in the art and, consequently, are not described in 
detail herein. 

[0039] The block diagrams of FIGS. 2-4 shoW the archi 
tecture, functionality, and operation of an implementation of 
the various components such as the central print Work?oW 
assignment engine 126, the central print Work?oW manager 
129, the print sub-process Work?oW assignment engine 136, 
and other components. If embodied in softWare, each block 
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may represent a module, segment, or portion of code that 
comprises program instructions to implement the speci?ed 
logical function(s). The program instructions may be 
embodied in the form of source code that comprises human 
readable statements Written in a programming language or 
machine code that comprises numerical instructions recog 
niZable by a suitable execution system such as a processor 
in a computer system or other system. The machine code 
may be converted from the source code, etc. If embodied in 
hardWare, each block may represent a circuit or a number of 
interconnected circuits to implement the speci?ed logical 
function(s). 
[0040] Also, Where the central print Work?oW assignment 
engine 126, the central print Work?oW manager 129, the 
print sub-process Work?oW assignment engine 136, and 
other components comprise softWare or code, each can be 
embodied in any computer-readable medium for use by or in 
connection With an instruction execution system such as, for 
example, a processor in a computer system or other system. 
In this sense, the logic may comprise, for example, state 
ments including instructions and declarations that can be 
fetched from the computer-readable medium and executed 
by the instruction execution system. In the context of the 
present invention, a “computer-readable medium” can be 
any medium that can contain, store, or maintain the central 
print Work?oW assignment engine 126, the central print 
Work?oW manager 129, the print sub-process Work?oW 
assignment engine 136, and other components for use by or 
in connection With the instruction execution system. The 
computer readable medium can comprise any one of many 
physical media such as, for example, electronic, magnetic, 
optical, electromagnetic, infrared, or semiconductor media. 
More speci?c examples of a suitable computer-readable 
medium Would include, but are not limited to, magnetic 
tapes, magnetic ?oppy diskettes, magnetic hard drives, or 
compact discs. Also, the computer-readable medium may be 
a random access memory (RAM) including, for example, 
static random access memory (SRAM) and dynamic random 
access memory (DRAM), or magnetic random access 
memory (MRAM). In addition, the computer-readable 
medium may be a read-only memory (ROM), a program 
mable read-only memory (PROM), an erasable program 
mable read-only memory (EPROM), an electrically erasable 
programmable read-only memory (EEPROM), or other type 
of memory device. 

[0041] Although the invention is shoWn and described 
With respect to certain embodiments, it is obvious that 
equivalents and modi?cations Will occur to others skilled in 
the art upon the reading and understanding of the speci? 
cation. The present invention includes all such equivalents 
and modi?cations, and is limited only by the scope of the 
claims. 

What is claimed is: 
1. A method for print ful?llment in a print facility having 

a central print orchestrator and a plurality of print sub 
processes, each print sub-process implementing a partial 
print ful?llment of a print job, comprising the steps of: 

receiving a job ticket from a client in a central print 
orchestrator, the job ticket describing a number of 
characteristics of a ?nished document associated With 
the print job; 
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automatically modifying the job ticket in the central print 
orchestrator to include a print process Work?oW that 
routes the job ticket to at least one of the print sub 
processes for a complete print ful?llment of the print 
job; 

automatically routing the job ticket to the at least one of 
the print sub-processes according to the print process 
Work?oW; 

automatically modifying the job ticket Within the at least 
one of the print sub-processes to include a print sub 
process Work?oW that directs the implementation of the 
partial print ful?llment in the at least one of the print 
sub-processes; and 

implementing the partial print ful?llment in the at least 
one of the print sub-processes as directed by the print 
sub-process Work?oW. 

2. The method of claim 1, Wherein the step of automati 
cally modifying the job ticket in the central print orchestra 
tor to include the print process Work?oW that routes the job 
ticket to the at least one of the print sub-processes for the 
complete print ful?llment of the print job further comprises 
the step of comparing a content of the job ticket to at least 
one criteria set, the at least one criteria set including a set of 
criteria for determining Whether a prede?ned print process 
Work?oW is to be included in the job ticket, Wherein at least 
a portion of the criteria is directed to the content of the job 
ticket. 

3. The method of claim 1, Wherein the step of automati 
cally modifying the job ticket in the central print orchestra 
tor to include the print process Work?oW that routes the job 
ticket to the at least one of the print sub-processes for the 
complete print ful?llment of the print job further comprises 
the step of comparing a content of the job ticket to at least 
one criteria set, the at least one criteria set including a set of 
criteria for determining Whether a prede?ned print process 
Work?oW is to be included in the job ticket, Wherein at least 
a portion of the criteria is directed to a state of at least a 
portion of the printing facility. 

4. The method of claim 1, Wherein the step of automati 
cally modifying the job ticket Within the at least one of the 
print sub-processes to include the print sub-process Work 
How that directs the implementation of the partial print 
ful?llment in the at least one of the print sub-processes 
further comprises modifying a unique portion of the job 
ticket Within each of the at least one of the print sub 
processes. 

5. The method of claim 1, Wherein the step of automati 
cally modifying the job ticket Within the at least one of the 
print sub-processes to include the print sub-process Work 
How that directs the implementation of the partial print 
ful?llment in the at least one of the print sub-processes 
further comprises the step of merging the print sub-process 
Work?oW With a portion of the job ticket. 

6. The method of claim 1, further comprising the step of 
adding an additional print sub-process to the printing facil 
ity. 

7. A system for print ful?llment of a print job in a print 
facility, comprising: 

a central print orchestrator and a plurality of print sub 
processes, Wherein the central print orchestrator is 
con?gured to receive a job ticket from a client, the job 
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ticket describing a number of characteristics of a ?n 
ished document associated With the print job; 

a central print Work?oW assignment engine associated 
With the central print orchestrator, the central print 
orchestrator Work?oW assignment engine being con?g 
ured to modify the job ticket to include a print process 
Work?oW that routes the job ticket to at least one of the 
print sub-processes for a complete print ful?llment of 
the print job; and 

a print sub-process Work?oW assignment engine associ 
ated With each of the print sub-processes, each print 
sub-process Work?oW assignment engine being con?g 
ured to modify the job ticket to include a print sub 
process Work?oW that directs the implementation of a 
partial print ful?llment of the print job. 

8. The system of claim 7, Wherein the central print 
Work?oW assignment engine and the print sub-process 
Work?oW assignment engine are replaceable. 

9. The system of claim 7, Wherein the central print 
Work?oW assignment engine is con?gured to compare a 
content of the job ticket to at least one criteria set, the at least 
one criteria set including a set of criteria for determining 
Whether a prede?ned print process Work?oW is to be 
included in the job ticket, Wherein at least a portion of the 
criteria is directed to the content of the job ticket. 

10. The system of claim 7, Wherein the central print 
Work?oW assignment engine is con?gured to compare a 
content of the job ticket to at least one criteria set, the at least 
one criteria set including a set of criteria for determining 
Whether a prede?ned print process Work?oW is to be 
included in the job ticket, Wherein at least a portion of the 
criteria is directed to a state of at least a portion of the 
printing facility. 

11. The system of claim 7, further comprising a central 
print Work?oW manager associated With the central print 
orchestrator, the central print Work?oW manager routing the 
job ticket to the at least one of the print sub-processes for a 
complete print ful?llment of the print job as directed by the 
central print Work?oW. 

12. The system of claim 7, further comprising a print 
sub-process ful?llment system associated With each of the 
print sub-processes, Wherein each print sub-process ful?ll 
ment system implements the partial print ful?llment Within 
each respective one of the print sub-processes as directed by 
a corresponding print sub-process Work?oW. 

13. The system of claim 7, Wherein each of the print 
sub-process Work?oW assignment engines is con?gured to 
modify a unique portion of the job ticket. 

14. The system of claim 7, Wherein a logical operation of 
the central print Work?oW assignment engine is substantially 
similar to a logical operation of each of the print sub-process 
Work?oW assignment engines. 

15. The system of claim 7, Wherein the central print 
Work?oW assignment engine further comprises a number of 
subordinate Work?oW assignment engines chained in suc 
cession, Wherein each of the subordinate Work?oW assign 
ment engines is con?gured to modify the job ticket to 
include a portion of the print process Work?oW. 

16. The system of claim 7, Wherein the print sub-process 
Work?oW assignment engine further comprises a number of 
subordinate Work?oW assignment engines chained in suc 
cession, Wherein each of the subordinate Work?oW assign 
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ment engines is con?gured to modify the job ticket to 
include a portion of the print sub-process Work?oW. 

17. Aprogram embodied in a computer readable medium 
for print ful?llment of a print job in a print facility having 
a central print orchestrator and a plurality of print sub 
processes, each print sub-process implementing a partial 
print ful?llment of a print job, comprising: 

an input queue con?gured to store a job ticket received 
from a client, the job ticket describing a number of 
characteristics of a ?nished document associated With 
the print job; 

a central print Work?oW assignment engine associated 
With the central print orchestrator, the central print 
Work?oW assignment engine being con?gured to 
modify the job ticket to include a print process Work 
How that routes the job ticket to at least one of the print 
sub-processes for a complete print ful?llment of the 
print job; and 

a print sub-process Work?oW assignment engine associ 
ated With each of the print sub-processes, each print 
sub-process Work?oW assignment engine being con?g 
ured to modify the job ticket to include a print sub 
process Work?oW that directs the implementation of a 
partial print ful?llment of the print job. 

18. The program embodied in the computer readable 
medium of claim 17, Wherein the central print Work?oW 
assignment engine and the print sub-process Work?oW 
assignment engine are replaceable. 

19. The program embodied in the computer readable 
medium of claim 17, further comprising a central print 
Work?oW manager associated With the central print orches 
trator, the central print Work?oW manager routing the job 
ticket to the at least one of the print sub-processes for a 
complete print ful?llment of the print job as directed by the 
central print Work?oW. 

20. The program embodied in the computer readable 
medium of claim 17, Wherein a logical operation of the 

Mar. 3, 2005 

central print Work?oW assignment engine is substantially 
similar to a logical operation of each of the print sub-process 
Work?oW assignment engines. 

21. The program embodied in the computer readable 
medium of claim 17, Wherein the central print Work?oW 
assignment engine further comprises a number of subordi 
nate Work?oW assignment engines chained in succession, 
Wherein each of the subordinate Work?oW assignment 
engines is con?gured to modify the job ticket to include a 
portion of the print process Work?oW. 

22. The program embodied in the computer readable 
medium of claim 17, Wherein the print sub-process Work 
How assignment engine further comprises a number of 
subordinate Work?oW assignment engines chained in suc 
cession, Wherein each of the subordinate Work?oW assign 
ment engines is con?gured to modify the job ticket to 
include a portion of the print sub-process Work?oW. 

23. A system for print ful?llment of a print job in a print 
facility, comprising: 

a central print orchestrator and a plurality of print sub 
processes, Wherein the central print orchestrator is 
con?gured to receive a job ticket from a client, the job 
ticket describing a number of characteristics of a ?n 
ished document associated With the print job; 

?rst means for modifying the job ticket to include a print 
process Work?oW that routes the job ticket to at least 
one of the print sub-processes for a complete print 
ful?llment of the print job, the ?rst means being 
associated With the central print orchestrator; and 

second means Within each of the print sub-processes for 
modifying the job ticket to include a print sub-process 
Work?oW that directs the implementation of a partial 
print ful?llment of the print job Within each of the print 
sub-processes, respectively. 


